abStract IntroductIon: type 2 diabetes is a metabolic disorder and as such it no doubt affects the components of somatotype of diabetics. AIm: the aim of this study was to determine the somatotype of males with type 2 diabetes. PAtIents And methods: in the study we assessed anthropometrically 169 male patients with type 2 diabetes. the patients were bulgarian; they were allocated into two age groups: group 1 included 40-60-year-old patients and group 2 -61-80-year olds. healthy bulgarian men without any history of metabolic, neoplastic, or other diseases were used as controls divided into age matched groups. measurements obtained directly were height, body weight, biepicondylar breadth of humerus, biepicondylar breadth of femur, relaxed upper arm circumference, contracted upper arm circumference, forearm circumference, waist circumference, hip circumference, thigh circumference, calf circumference. Skin folds: subscapular, over rib 10, suprailiac, over abdomen, triceps, biceps, forearm, thigh, calf. calculated parameters: heath-carter anthropometric somatotype components. results: mean somatotype of 40-60-year-old male diabetics was endomorphic mesomorph (endo-mesomorph), (endo 5.03; meso 6.57; ecto 2.01). mean somatotype 61-80-year-old diabetic males was endomorphic mesomorph (endo-mesomorph), (endo 4.14; meso 5.88; ecto 1.64). the between-age comparison showed the somatotype in both age groups of diabetic males to be endomorphic mesomorph. the mesomorphy was dominant, followed by endomorphy and ectomorphy was far behind. the differences in the ratings of the somatotype components were of high statistical significance (P < 0.001). The mesomorphy and endomorphy ratings in patients with type 2 diabetes aged 40-60 years were greater than those of patients aged 61-80 years with the difference reaching statistical significance (P < 0.001). conclusIons: both age groups of male diabetics presented with endomorphic mesomorph somatotype. mesomorphy was the highest, followed by endomorphy. ectomorphy lagged substantially behind, leading to a shift in the somatoplot upward to mesomorphy and leftward to endomorphy. Unlike the findings of studies in foreign countries presenting markedly dominating endomorphy, in our study bulgarian diabetic males presented with dominating mesomorphy. this can be regarded as a characteristic feature of bulgarian diabetic patients. this could be accounted for by the role played by factors such as lifestyle, habits, environment, diet, methods of treatment, etc. the somatotype of bulgarian diabetic males (endomorphic mesomorph) is more favourable with regard to the risk, course and prognosis of the disease.
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Folia Medica 2012; 54(2): 40-45 © 2012 Medical University Plovdiv interest or is just superficially touched on in their studies. The anthropological status of the patients with this disease would contribute much to the prevention, prognosis and course of the disease, to improving the working capacity and social integration of diabetic patients, to elucidating the influence of environmental factors, occupation, lifestyle, and physical activity. W. Sheldon was the first to introduce the somatotype concept in defining the morphological constitutional type. 1 He provided the three components, i.e., endomorphic, mesomorphic and ectomorphic, to characterize the human somatotype. Later B. Heath and JEL Carter developed methods of anthropometric measurements and devised the mathematical formulas to determine the components of human somatotype. 2 There is little information in the world literature about the correlation between somatotype and predisposition to various diseases. Studies in which a correlation between various chronic diseases and somatotype is sought were conducted by Koleva, Nacheva, Boev and other researchers. [3] [4] [5] [6] [7] However, they did not search for a correlation between somatotype and type 2 diabetes.
Therefore we aimed in the present study to determine the somatotype of males with type 2 diabetes.
patientS
We performed anthropometric assessment of 169 male patients with confirmed diagnosis of type 2 diabetes. The patients were recruited randomly from the inpatients of the Endocrinology Department at the Medical University of Plovdiv. The inclusion criteria were: Bulgarian ethnicity, duration of disease no less than four years and compensated diabetes at the time of the study.
Patients were allocated into two groups by age: Group 1 (range 40 to 60 years) -58 patients with a mean age of 52.05 ± 0.73 years (mean ± SEM) Group 2 (range 61 to 80 years) -111 patients with a mean age of 68.0 ± 0.532 years (mean ± SEM)
The same anthropometric measurements were carried out in 80 men who formed the control group. The inclusion criteria were: Bulgarian ethnicity and no history of metabolic disorder. The control subjects were randomly selected from a nursing home and surgical clinics. They were divided into two age groups matching those of the patients with diabetes:
Group 1 (range 40 to 60 years) -40 men with a mean age of 49.06 ± 0.98 years (mean ± SEM). 8 The quantitative data obtained were analyzed by the methods of descriptive statistics using SPSS 11.0 and INSTAT programs. The data were analyzed using analysis of variance. Mean, standard deviation (SD), standard error of the mean (SEM), coefficient of variation (CV%) were calculated.
Means were compared using the Student t-test and statistical significance was set at four levels: high, P < 0.001; moderate, P < 0.01; low, P < 0.05; no statistical significance, P > 0.05. A P value less than 0.05 is considered significant. reSultS mean somatotype of 40-60-year-oLd diabetic maLes Diabetic males and control subjects in the age group 40-60 years presented with endomorphic mesomorph somatotype. In both groups mesomorphy dominated, followed by the endomorphy and ectomorphy was the lowest. The differences between the somatotype components were of high statistical significance (p < 0.001) ( Table 1) .
Endomorphy presented with almost the same values in the diabetic patients and control subjects and the difference was short of statistical significance (P > 0.05). This finding suggests that fat deposition is considerable and equal for the two groups.
Mesomorphy was greater in the diabetics compared to the controls and the difference reached moderate level of statistical significance (P < 0.01). This indicated that the diabetics had well-developed muscles related to height and more robust skeleton than the controls.
Ectomorphy was lower than endomorphy and mesomorphy both in the diabetics and the controls. Ectomorphy presented with higher ratings in the control subjects than in the diabetic patients, but the difference was of low statistical significance (P < 0.05). This finding was explained by the greater body robustness relative to height in the diabetics. The difference between the three somatotype components reached high level of statistical significance (P < 0.001).
On the somatoplot an upward shift to mesomorphy and less expressed leftward shift to ectomorphy was evident (Figs 1, 2) . mean somatotype of 60-80-year-oLd diabetic maLes Diabetic patients and control subjects were with endomorphic mesomorph somatotype (endo-mesomorphs). Mesomorphy dominated in both study groups, followed by endomorphy and ectomorphy was the lowest. The differences between the somatotype components were of high statistical significance (P < 0.001) ( Table 2) .
Endomorphy was with almost equal ratings in the diabetic and control subjects and the difference was short of statistical significance (P > 0.05). This indicated significant and almost equal fat deposition in both groups subjects with slight excess in the controls.
Mesomorphy was dominant in the diabetics and controls with close ratings and between-group difference failing to reach statistical significance (P > 0.05). This indicated well-developed muscles related Between-age comparison of the somatotype in male diabetics
In both age groups the diabetic patients presented with endomorphic mesomorph somatotype. The mesomorphy was dominant, followed by endomorphy and ectomorphy was far behind. The differences between the somatotype components were of high statistical significance (P < 0.001) ( Table 3) .
The endomorphy showed higher rating in the 40-60-year-old diabetics compared with the 60-80-year-old patients and the difference was highly statistically significant (P < 0.001). This suggested that the 40-60-year-old diabetics had figure 1. Mean somatotype of 40-60-year-old diabetic males. to height and relatively robust skeleton with slight dominance of the diabetic patients. Ectomorphy presented with relatively low rating. The controls presented with higher rating compared to diabetics with difference reaching high level of statistical significance (P < 0.001). This suggested that diabetics had greater body weight relative to height compared with the controls.
The somatoplot was shifted upward to the mesomorphic component and to a lesser extent leftward shift to endomorphic component (Figs 3, 4) . The mesomorphy had higher rating in the 40-60-year-old diabetics compared with the 60-80-year-old patients with the difference reaching high level of statistical significance (P < 0.001). This indicated that younger diabetics had more robust skeleton and developed musculature related to height.
The ectomorphy had higher rating in the 40-60-year-old diabetics compared to the 60-80-year olds with low level of statistical significance (P < 0.05). In both age groups the ectomorphy lagged substantially behind the other two components (P < 0.001), denoting greater body weight related to height. This imbalance distorts the somatoplot in left-wise direction.
Studies of male patients with type 2 diabetes mellitus using the same somatotypic method have been conducted in India. 10 The findings (7.2-4.9-0.7) also show uppermost rating of endomorphy, followed by mesomorphy and highly reduced ectomorphy.
In Bulgaria somatotype study of male patients with type 2 diabetes mellitus was performed by A. Baltadjiev. 11 The somatotyping was performed using the Heath-Carter method. Somatotype of diabetic males was defined as endomorphic mesomorph in both 40-60 and 61-80 age groups. Mesomorphy is with the highest rating, followed by endomorphy and ectomorphy with the lowest rating. Unlike the findings of highest endomorphy ratings in studies conducted in other countries, our results show that mesomorphy is the dominant somatotype component in the Bulgarian male diabetic patients. This can be regarded as a characteristic feature of Bulgarian diabetic patients. This could be accounted for by the role played by factors such as lifestyle, habits, environment, diet, methods of treatment, etc. In the world literature little analysis of somatotype characteristics of male patients with type 2 diabetes mellitus is available. Studies using the Heath-Carter somatotyping method have been conducted in Italy (Buffa et al.) . 9 Endomorphy is dominant -6.8, followed by mesomorphy -5.6, and highly reduced ectomorphy -0.6. The findings correspond with overall obesity, high BMI, high risk of coronary and metabolic diseases.
The somatotype of the Bulgarian diabetic patients (endomorphic mesomorph) is more favourable with regard to risk, course and prognosis of the disease.
concluSionS
Diabetics and controls at 40-60 years of age have endomorphic mesomoph somatotype. Endomorphy is equally expressed, while the difference in mesomorphy and ectomorphy, reaches moderate level of statistical significance (P < 0.01). The somatoplot is shifted to endomorphy.
Diabetics and controls in the 60-80-year-old are endomorphic mesomorphs. Endomorphy and mesomorphy are equally presented in both groups, while it is in ectomorphy, with lower rating in diabetics, that the difference reaches high level of statistical significance (P < 0.001).
The mean somatotype is endomorphic mesomorph in both age groups of male diabetics. Endomorphy and mesomorphy dominate in 40-60-year-old
